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1 . 0 E X E C U T I V E S U M M A R Y
An I n - S i t u S t a b i l i z a t i o n Eva lua t i on program, a requirement

o f t h e Consent Decree ( C D ) , w a s conducted f o r t h e B a i l e y D i s p o s a l
S i t e between Augus t and December, 1990. The program was p e r f o r m e d
in accordance with th e I n - S i t u S t a b i l i z a t i o n E v a l u a t i o n W o r k P l a n
( I S E W P ) , a p p r o v e d b y t h e E P A , dated A u g u s t 1990, a n d t h e C D .

T h e three m a j o r o b j e c t i v e s o f t h e I n - S i t u S t a b i l i z a t i o n
E v a l u a t i o n were to: (1) f u r t h e r characterize the chemical and
p h y s i c a l p r o p e r t i e s o f t h e s i t e ; ( 2 ) d e f i n e s t a b i l i z a t i o n sectors
and a p p r o p r i a t e a d m i x t u r e s ; and (3) e s t ima t e p h y s i c a l and
h y d r o g e o l o g i c p r o p e r t i e s of the waste channel levee for use in
d e s i g n . A c c o r d i n g to the CD, the p e r f o r m a n c e cri teria for the
s t a b i l i z e d waste m a t e r i a l s i s an u n c o n f i n e d compre s s ive (UC)
s t r e n g t h of 25 psi and a p e r m e a b i l i t y of 10"6 c m / s e c or one order
of m a g n i t u d e l e s s than the surrounding s o i l . I m p l i e d in these
p e r f o r m a n c e requirements is a r educ t i on of t o x i c i t y , or
l e a c h a b i l i t y , o f the waste.

The f i e l d and l a b o r a t o r y p o r t i o n s o f t h e e v a l u a t i o n
i n d i c a t e the B a i l e y D i s p o s a l S i t e can be charac ter ized by nine
c h e m i c a l l y and p h y s i c a l l y s i m i l a r areas. T h r o u g h a thre e-phas e• *
admix tur e screening p r o c e s s , a p p r o p r i a t e a d m i x t u r e s and q u a n t i t i e s
were s e l e c t e d f o r a l l nine s a m p l e areas. The f i n a l p h a s e o f t h e
screening i n c l u d e d a 31-day immersion t e s t , a f t e r which the
u n c o n f i n e d compre s s ive s t r e n g t h was measured. The r e s u l t s o f the
admix tur e eva lua t i on proce s s i n d i c a t e d th e m a j o r i t y o f th e waste
19559,027.12
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w i l l meet the s t r eng th and p e r m e a b i l i t y p e r f o r m a n c e cr i t er ia with
a treatment of 10 to 20 percent cement. A p p r o x i m a t e l y 13 percent
of the waste by volume, which had a tar-l ike consistency and
e l evated concentrations of oil and grease, could only be s t a b i l i z e d
using lime k i l n dust (LKD) . The amount o f LKD admix ture needed t o
s t a b i l i z e the tar- l ik e waste ranged f r o m 30 to 65 p er c en t ,
d e p e n d i n g on the p a r t i c u l a r waste area.

The measured p e r m e a b i l i t i e s of the s t a b i l i z e d waste met the
requirement of 10"6 c m / s e c and in many cases were l e s s than 10' 7

c m / s e c . G e n e r a l l y , the p e r m e a b i l i t i e s of the s t a b i l i z e d waste were
one order of m a g n i t u d e lower than the untreated waste.

The r e s u l t s of the chemical ana ly s e s p e r f o r m e d on the
s t a b i l i z e d waste i n d i c a t e d an 58 percent reduc t ion in the m a j o r i t y
of e x t r a c t a b l e m e t a l s , and a s l i g h t decrease in s e m i - v o l a t i l e s and

tv o l a t i l e s .
The s t a b i l i z a t i o n techniques that a p p e a r to be the most

a p p r o p r i a t e are i n j e c t and mix, and e x c a v a t i o n / s t a b i l i z a t i o n ,
d e p e n d i n g on the t y p e of was t e , and the t y p e and amount of debr i s
present in the waste. For the two most d i f f i c u l t areas, where the
waste has the c on s i s t ency of tar , all t e chnique s scored low.

• *
S p e c i a l h a n d l i n g may be required for these areas.

The geo t e chnical d a t a i n d i c a t e s the u n d e r l y i n g s o i l s at the
s i te are s o f t to very s o f t . De s ign w i l l take t h i s into
c o n s i d e r a t i o n so that p e r f o r m a n c e e x p e c t a t i o n s are met.

19559,027.12
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Based on the r e s u l t s of the u n c o n f i n e d compres s ive t e s t i n g
and p e r m e a b i l i t y t e s t i n g p e r f o r m e d on the s t a b i l i z e d waste dur ing
the admix tur e eva lua t i on program, the UC test should be an adequate
surrogate test for e v a l u a t i n g both the s t r eng th o f the s t a b i l i z e d
waste and its p e r m e a b i l i t y . In areas where in-situ mix ing w i l l be
us ed , the UC test may not be as good a surrogate test d e p e n d i n g on
the r e s u l t i n g void ratio a f t e r mix ing.

F i n a l l y , t r enching proved to be a good method for
d e t e r m i n i n g the w a s t e / s o i l i n t e r f a c e , p a r t i c u l a r l y in the Area East
of Pond A. In areas with large amounts of m u n i c i p a l debr i s and a
h igh groundwater l e v e l , t r ench ing was d i f f i c u l t and l e s s
b e n e f i c i a l . T h e Cone P e n e t r a t i o n T e s t ( C P T ) , a l t h o u g h u s e f u l i n
d e t e r m i n i n g d i f f e r e n c e s in the p h y s i c a l p r o p e r t i e s o f the waste and
u n d e r l y i n g natural s o i l s , was not as accurate as hoped in
d e t e r m i n i n g t h e w a s t e / s o i l i n t e r f a c e . T h e pr imary reason f o r th i s
is that the shear s t r e n g t h ( p e n e t r a t i o n r e s i s t a n c e ) of the waste
and u n d e r l y i n g natural s o i l s were too s i m i l a r to d i f f e r e n t i a t e one
f r o m t h e other. H o w e v e r , a f t e r s t a b i l i z a t i o n , t h e s t r e n g t h
d i f f e r e n c e w i l l be pronounced and the CPT should be an e x c e l l e n t
method f o r e v a l u a t i n g t h e d e p t h o f s t a b i l i z a t i o n .

19559,027.12
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2 . 0 I N T R O D U C T I O N
2 . 1 S i t e H i s t o r y / B a c k g r o u n d

A V i c i n i t y Map and General S i t e Map are pr e s en t ed in
F i g u r e s 1 and 2 for the B a i l e y D i s p o s a l S i t e . As a d d r e s s e d in the
1988 F i n a l D r a f t F e a s i b i l i t y S t u d y Report , th e a p p r o x i m a t e l y 280-
acre s i te was op e ra t ed by Mr. Joe B a i l e y pursuant to his owner sh ip
a n d l e a s e h o l d in t e r e s t s f r o m t h e ear ly 1 9 5 0 ' s through March o r
A p r i l 1971. The s i t e is bounded by u n d e v e l o p e d marsh l a n d s and
a g r i c u l t u r a l tract s and is a p p r o x i m a t e l y 2 m i l e s f r o m the nearest
re s id en t ia l area.

Mr. B a i l e y u t i l i z e d the s i te in part as a d i s p o s a l f a c i l i t y
f or i n d u s t r i a l , m u n i c i p a l , and other wastes dur ing t h i s p e r i o d .
W a s t e s were accep t ed for d i s p o s a l f or a f e e and p l a c e d in excavated
p i t s . In a d d i t i o n to indus tr ia l was te s , the s ite received
m u n i c i p a l was t e , garbage , and trash f r o m various c i t i e s and towns
in the area. The s i t e was a l s o open to the p u b l i c for the d i s p o s a l
of waste. H o u s e h o l d t ra sh , cons truc t ion d ebr i s , and m i s c e l l a n e o u s
trash continued to be d e p o s i t e d at the s i te a f t e r Mr. B a i l e y died
in 1971. S h o r t l y a f t e r Mr. B a i l e y ' s d ea th the s i te was c losed by
h i s f a m i l y . T h e waste d i s p o s a l areas i d e n t i f i e d d u r i n g t h e R I / F S

• *

are l i s t e d below:

W a s t e C h a n n e l Area - A p p r o x i m a t e l y 2000 f e e t l o n g and 170f e e t w i d e , varies f r o m 2 to 14 f e e t d e e p , and is l o c a t e dnorth of Pond A, between Pond A and the northern levee.W a s t e m a t e r i a l s cons i s t o f both i n d u s t r i a l and m u n i c i p a lwaste.
19559,027.12
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Area East of Pond A - Locat ed on the east s ide of Pond A,th i s area i s a p p r o x i m a t e l y 1500 f e e t l o n g , 225 f e e t wideand varies between 0.5 and 10.5 f e e t de ep . The wastematerial c ons i s t s p r i m a r i l y o f i n d u s t r i a l waste.
Pit B and Pit A-3 - Located on the north side of Pond A andwest of and a d j a c e n t to the W a s t e Channel A r e a , Pit B isa p p r o x i m a t e l y 775 f e e t l o n g , 40 f e e t w ide , and f r o m 2 to9.5 f e e t d e ep . Pit A - 3 , located west of Pit B isa p p r o x i m a t e l y 4 4 0 f e e t l ong a n d 4 0 f e e t wide. T h e R I / F Si n d i c a t e s that Pit B and the eastern 150 f e e t of Pit A-3p r i m a r i l y contain tar- l ik e , indu s t r ia l waste mat er ia l s .Both p i t s contain s t a n d i n g water.
Drum D i s p o s a l Area - I n d i c a t e d in the RI/FS to be ac ircular area a p p r o x i m a t e l y 78 f e e t in d i a m e t e r , l o ca t ed onthe south s ide o f Pond A, a p p r o x i m a t e l y 2400 f e e t west o ft h e p o n d ' s southeast corner. W a s t e mat er ia l s in th i s areaconsist p r i m a r i l y of a powdery carbon-l ike substance.

2 . 2 Current S i t e S t a t u s
The s i te remains closed and vehicular access to the s i te is

c o n t r o l l e d by a locked gate across the wooden br idg e l e a d i n g to
H i g h w a y 87. The s i t e has been f e n c e d a l o n g the north and east
s ide s . Some of the current p r o p e r t y owners retain keys to the gate
which a l l o w s them access to the site.

S i x t e e n m o n i t o r i n g w e l l s i n s t a l l e d dur ing previous
inve s t i ga t i on s remain on the s i t e , and 14 p i ezome t er s remain in the
W a s t e Channel Area and in the Area East of Pond A. Previous
i n v e s t i g a t i o n s a t t h e B a i l e y D i s p o s a l S i t e i d e n t i f i e d th ir ty-one
organic T a r g e t Compound Li s t C h e m i c a l s (TCLC) in th e waste
m a t e r i a l s . In a d d i t i o n t o organic c o m p o u n d s , heavy m e t a l s were
pre s ent in the waste m a t e r i a l . The TCLC in the waste were g r o u p e d
into s i x ca t egor i e s: V o l a t i l e Organic C o m p o u n d s , S e m i - v o l a t i l e
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Organic C o m p o u n d s , H e a v y M e t a l s , V o l a t i l e C h l o r i n a t e d - H y d r o c a r b o n s ,
P o l y n u c l e a r Aromatic H y d r o c a r b o n s , and Phenol and Pheno l i c
C o m p o u n d s .

T h e T C L C that were r epor t ed throughout t h e W a s t e Channe l
Area inc lude benzene, t o luene , s tyrene, xy l ene , e thy lb enzene ,
arsenic, and chromium. G e n e r a l l y , the c oncentra t i on of v o l a t i l e
organic s decreased with d e p t h in the waste mater ial w h i l e semi-
v o l a t i l e s and me ta l s appeared to be more evenly d i s t r i b u t e d
v e r t i c a l l y and h o r i z o n t a l l y throughout the waste.

F e w e r organic compounds were d e t e c t e d in the Area East of
Pond A compared to the W a s t e Channel A r e a . H o w e v e r , the
c oncentra t ions of those organic c ompound s d e t e c t e d in the Area East
of Pond A are higher than concen tra t i on s observed in the W a s t e
Channel A r e a . M e t a l s concentrat ions in the Area East of Pond A are
c o m p a r a b l e to concentrat ions in the W a s t e Channel A r e a .

The RI a n a l y s i s of s ediment s a m p l e s f r o m the west end of
Pit B i n d i c a t e d the h ighe s t contaminant c onc en tra t i on s . Both
v o l a t i l e and s e m i - v o l a t i l e organic compounds were d e t e c t ed a l o n g
with several m e t a l s . The a n a l y s i s o f s ediment s a m p l e s f r o m th e
east end o f Pit A-3 ( l o c a t e d a d j a c e n t to Pit B) i n d i c a t e d lower

• *m e t a l s concentrat ions , and lower unknown and t e n t a t i v e l y i d e n t i f i e d
s e m i - v o l a t i l e organic c ompounds . N o v o l a t i l e organic c o m p o u n d s
were d e t e c t e d in s ediment s a m p l e s f r o m Pit A - 3 .
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2 . 3 Previous S t a b i l i z a t i o n T r e a t a b i l i t y S t u d y
A s t a b i l i z a t i o n t r e a t a b i l i t y s t u d y was p e r f o r m e d as a part

of the FS. Two compos i t e waste sampl e s were o b t a i n e d , one f r o m the
Area East of Pond A and one f r o m the W a s t e Channel Area . For each
of these areas, both a 20-percent cement and a 50-percent fly ash
admixture were evaluated. Chemical ana ly s e s and p h y s i c a l t e s t i n g
were p e r f o r m e d prior to and a f t e r the a d d i t i o n of the s t a b i l i z i n g
agent s . The r e s u l t s o f th e chemical ana ly s e s o f th e s t a b i l i z e d
waste ind i ca t ed a 71 to 100 percent r educ t ion of l e a c h a b l e TCLP
cons t i tuent s . Cement s t a b i l i z e d s ampl e s g e n e r a l l y indica t ed a
decrease i n e x t r a c t a b l e m e t a l s . T h e f l y a s h treated s a m p l e s
i n d i c a t e d higher e x t r a c t a b l e metal concentrat ions than the
untreated wastes .

The r e su l t s o f the phys i ca l t e s t i n g i n d i c a t e d , that the
p e r m e a b i l i t i e s of the s t a b i l i z e d waste s were as much as ten t imes
lower than the untrea t ed waste. The u n c o n f i n e d compre s s ive
s t r e n g t h for untreated waste s a m p l e s were 4.2 and 11.3 p s i . T e s t
r e s u l t s f o r s a m p l e s treated with 50-percent f l y a s h i n d i c a t e d
u n c o n f i n e d compres s ive s t r e n g t h s ranging f r o m a p p r o x i m a t e l y 18.8 to
37.5 p s i . T e s t r e s u l t s f o r s a m p l e s t r ea t ed with 20-percent cement

• ^
had measured u n c o n f i n e d compres s ive s t r e n g t h s rang ing f r o m
a p p r o x i m a t e l y 30.6 to 37.5 p s i .
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2 . 4 W o r k P l a n F o r I n - S i t u S t a b i l i z a t i o n E v a l u a t i o n
As required by the Consent Decree, a work p l a n was

d e v e l o p e d b y t h e B a i l e y S i t e S e t t l o r s C o m m i t t e e f o r p e r f o r m i n g t h e
I n - S i t u S t a b i l i z a t i o n Evalua t i on . T h e o b j e c t i v e o f th i s work w a s
t o s u p p l e m e n t e x i s t i n g data generated dur ing t h e R I / F S f o r u s e i n
the d e s i g n o f the r emedia l measures. A d d i t i o n a l l y , a Q u a l i t y
Assurance P r o j e c t P l a n ( Q A P P ) w a s d e v e l o p e d f o r t h e I n - S i t u
S t a b i l i z a t i o n E v a l u a t i o n . T h e s e document s , t i t l e d "Work P l a n F o r
I n - S i t u S t a b i l i z a t i o n E v a l u a t i o n " , A u g u s t 1990 , a n d " Q u a l i t y
A s s u r a n c e / Q u a l i t y Contro l P l a n f o r I n - S i t u S t a b i l i z a t i o n
E v a l u a t i o n " , A u g u s t 1990 were reviewed and a p p r o v e d by the E P A .
The work r epor t ed herein was p e r f o r m e d f o l l o w i n g the work p l a n and
Q A P P .
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3 . 0 F I E L D I N V E S T I G A T I O N A N D F I N D I N G S
The f i e l d i n v e s t i g a t i o n was conduc t ed between Augus t 13 and

August 31, 1990. The scope o f the f i e l d inve s t i ga t i on i n c l u d e d :
• D r i l l i n g and s a m p l i n g 11 g e o t e chn i ca l bor ings a d j a c e n tto the waste areas to i n v e s t i g a t e the eng ine e r ingp r o p e r t i e s o f surrounding s o i l s f o r d e s i g n p u r p o s e s .
• D r i l l i n g and s a m p l i n g 18 borings in the waste areasd e s i g n a t e d i n t h e R I / F S .
• Excava t ing 15 trenches wi th a backhoe to augment ors u p p l e m e n t waste s a m p l e s obtained f r o m th e borings.
• C o m p o s i t i n g s a m p l e s f r o m waste bor ings and trenchesf o r t h e subsequent l a b o r a t o r y a d m i x t u r e s t a b i l i z a t i o neva lua t i on .
• P e r f o r m i n g 15 cone p e n e t r a t i o n t e s t s ( C P T ) in thewaste areas to eva lua t e the e f f e c t i v e n e s s of the coneas a tool to d e l i n e a t e waste b oundar i e s d u r i n gr e m e d i a t i o n . A d d i t i o n a l l y , the cone p ene t rome t e r wasused to c o l l e c t g eo t e chni ca l d a t a necessary ford e s i g n .
• P e r f o r m i n g a f i e l d audit to see that the p r o c e d u r e so u t l i n e d in the W o r k P l a n and Q A P P were be ingf o l l o w e d , and t o i d e n t i f y any required m o d i f i c a t i o n sto these proc edure s .

3.1 G e o t e c h n i c a l Borings
Eleven g eo t e chn i ca l borings d e s i g n a t e d H L A - 2 1 through -32,

were d r i l l e d at the l o c a t i o n s shown on Drawing 1 in the
I l l u s t r a t i o n s a n d l o g g e d ' b * y a H a r d i n g Lawson A s s o c i a t e s ' ( H L A )
g e o l o g i s t . H L A - 2 1 , -26 and -31 were d r i l l e d to a d e p t h of 29 to 32
f e e t . T h e s e d e e p e r bor ings were c onduc t ed d u e t o s o f t e r s o i l s
being encountered than a n t i c i p a t e d . The other borings were
t ermina t ed at a d e p t h of 15 f e e t , as p l a n n e d . Bulk and u n d i s t u r b e d
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s a m p l e s were obtained for visual c l a s s i f i c a t i o n and g eo t e chn i ca l
labora tory t e s t i n g .

The borings were advanced us ing a C M E - 5 5 , track-mounted
d r i l l rig and h o l l o w - s t e m augers. U n d i s t u r b e d soil s a m p l e s were
taken in 2 to 5 f o o t in t e rva l s us ing t h i n - w a l l e d ( S h e l b y T u b e ) and
s tandard s p l i t - s p o o n s a m p l e r s . U p o n c o m p l e t i o n , a l l o f t h e d e e p
( 3 0 - f o o t ) borings were grouted with a b en ton i t e s lurry using a
tremie p i p e , as requested by EPA in the f i e l d .

The S t a n d a r d P e n e t r a t i o n T e s t was used in the f i e l d t o
de t ermine the r e l a t i v e d e n s i t y o f granular s o i l s encountered.
Pocket Penetrometer r e a d i n g s were taken to e s t i m a t e the u n c o n f i n e d
compre s s ive s t r eng th o f cohesive s o i l s . A P h o t o i o n i z a t i o n D e t e c t o r
(PID), with 10.2 eV probe was used to screen s a m p l e s f or v o l a t i l e
organic vapors. The r e s u l t s o f these f i e l d t e s t s are p r e s e n t e d and
the soil t y p e s and c o n d i t i o n s encountered were l o g g e d and d e s c r i b ed
on the Log s of Borings in A p p e n d i x A. The s o i l s were c l a s s i f i e d in
accordance wi th A S T M T e s t M e t h o d s D 2 4 8 7 - 8 5 , t h e U n i f i e d S o i l
C l a s s i f i c a t i o n S y s t e m , a l s o shown i n A p p e n d i x A .

T h e soil s a m p l e s ob ta ined f r o m t h e g e o t e c h n i c a l bor ings
were t r a n s p o r t e d t o H a r d i n g Lawson A s s o c i a t e s ' H o u s t o n l a b o r a t o r y

• *

where they were examined to c o n f i r m the ir f i e l d c l a s s i f i c a t i o n and
t o s e l e c t s a m p l e s f o r g eo t e chn i ca l t e s t i n g . T h e g e o t e c h n i c a l
t e s t i n g i n c l u d e d :

• 8 , M o i s t u r e C o n t e n t ( A S T M T e s t M e t h o d D 2 2 1 6 ) ;
• 8 , Bulk D e n s i t y ( A S T M T e s t M e t h o d D 2 9 3 7 ) ;
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• 6 , A t t e r b e r g L i m i t s ( A S T M T e s t M e t h o d D 4 3 1 8 ) ;
• 8 , C o m p r e s s i v e S t r e n g t h ( A S T M T e s t M e t h o d D 2 1 6 6 ) ;
• 1 , P a r t i c l e S i z e A n a l y s e s ( A S T M T e s t M e t h o d D 4 2 2 ) ;
• 4 , C o n s o l i d a t i o n T e s t s ( A S T M T e s t M e t h o d 2 4 3 5 ) ; a n d
• 6 , Minus 2 0 0 S i e v e A n a l y s e s ( A S T M T e s t M e t h o d D 1 1 4 0 ) .
The r e s u l t s o f the sieve a n a l y s e s and c o n s o l i d a t i o n t e s t s

are pre s en t ed in A p p e n d i x B. The r emain ing test r e s u l t s are
pre s en t ed on the Logs of Borings in A p p e n d i x A.

The natural s o i l s encountered at the s i t e are g e n e r a l l y
s i l t s , c lay s a n d c l ayey s i l t s o f medium p l a s t i c i t y . T h e s e s o i l s
were g e n e r a l l y s o f t t o very s o f t . C o n s o l i d a t i o n t e s t s p e r f o r m e d on
near s u r f a c e (0-5 f e e t ) soil s a m p l e s i n d i c a t e d s l i g h t l y t o h i g h l y
o v e r c o n s o l i d a t e d c o n d i t i o n s due t o c o m p a c t i o n a n d / o r d e s i c c a t i o n .
At a d e p t h of 10 to 15 f e e t , the s o i l s were g e n e r a l l y
u n d e r c o n s o l i d a t e d . At d e p t h s of 29 to 30 f e e t , the s o i l s exhibi t
higher shear s t r eng th and lower c o m p r e s s i b i l i t y .

G r o u n d w a t e r level observat ions made in the open bor eho l e s
d u r i n g a n d a f t e r c o m p l e t i o n o f d r i l l i n g g e n e r a l l y i n d i c a t e d water
l e v e l s between 3 and 11 f e e t b e low ground s u r f a c e . I n d u s t r i a l
waste was observed in two of the geo t echnical bor ing s , H L A - 2 4 and

• .*

-25.

3 . 2 W a s t e Borings
E i g h t e e n waste bor ings d e s i g n a t e d H L A - 1 t h r o u g h -5 and HLA-

7 through -19, were d r i l l e d at l o ca t i on s shown on Drawing 1 in the
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I l l u s t r a t i o n s . The borings were s a m p l e d c o n t i n u o u s l y and l o g g e d by
an HLA g e o l o g i s t . Mos t of the bor ings ranged in d e p t h f r o m 5 to 12
f e e t . Borings H L A - 1 through -3 were d r i l l e d in Pit A-3 and Pit B
f r o m a smal l barge using a hand-auger. Boring H L A - 4 was a l s o
d r i l l e d in Pit B, f r o m a l o n g s ide the Pit u s ing a hand-auger. A
s t a n d a r d s p l i t - s p o o n s a m p l e r was used to ob ta in s a m p l e s f or
l i t h o l o g i c d e s c r i p t i o n . A bucket s a m p l e r was a l s o used to ob ta in
s u f f i c i e n t volume o f s a m p l e necessary f o r t h e admix tur e
s t a b i l i z a t i o n eva lua t i on . T h e remaining waste bor ings were d r i l l e d
us ing a t rack-mounted , C M E - 5 5 d r i l l r ig and h o l l o w stem augers.
S h e l b y T u b e , S p r a g u e a n d Henwood ( S & H ) s p l i t - b a r r e l a n d bucket t y p e
s a m p l e r s were used t o obtain s a m p l e s f o r l o g g i n g p u r p o s e s . A u g e r
c u t t i n g s were a l s o c o l l e c t e d t o p r o v i d e s u f f i c i e n t volume o f s a m p l e
necessary f o r t h e admix ture s t a b i l i z a t i o n e v a l u a t i o n .

Each s a m p l e obtained f o r p r o f i l e p u r p o s e s w a s removed f r o m
i t s r e s p e c t i v e s a m p l e r , and screened f or v o l a t i l e organic vapor s
with a P I D , using a 10.2 eV probe and then v i s u a l l y c l a s s i f i e d .
T h i s i n f o r m a t i o n was entered onto the f i e l d l o g s and is shown on
the Log o f Boring f o r m s p r e s e n t e d in A p p e n d i x A. At each bor ing
l o c a t i o n , s a m p l e s c o l l e c t e d f o r l o g g i n g p u r p o s e s , a l o n g with other• *
bu lk s a m p l e s ob ta ined f r o m auger c u t t i n g s and bucket s a m p l e r s , were
p l a c e d i n new, 5 - g a l l o n p l a s t i c bucket s w i th f i t t e d l i d s . T h e
buckets were l a b e l e d to r e f e r e n c e the i n d i v i d u a l bor ing f r o m which
the s a m p l e was o b t a i n e d , taken to the general s t a g i n g area and
p l a c e d on ice, in a covered, l ined trench. The s a m p l e s remained in
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the trench unt i l c o m p o s i t i n g . C o m p o s i t i n g was conduc t ed on
W e d n e s d a y s and F r i d a y s , or when s u f f i c i e n t k n o w l e d g e o f a d j a c e n t
borings were o b t a i n e d , and s u f f i c i e n t t ime was a v a i l a b l e for
chemical a n a l y s i s to be conducted wi th in the h o l d i n g t imes .

The waste borings i n d i c a t e d an i n d u s t r i a l waste t h i c k n e s s
as th in as 0.8 f e e t at H L A - 3 in Pit B and as t h i c k as 10.5 f e e t at
H L A - 8 north o f Pond A. The average d e p t h o f waste a l o n g the East
S i d e of Pond A was 5.0 f e e t . An i s opa ch map showing waste
th i ckne s s across the s i te is pr e s en t ed on Drawings 2A and 2B in the
I l l u s t r a t i o n s . T h i s map was d e v e l o p e d u s ing the aerial survey d a t a
f r o m the RI and f r o m f i e l d da ta c o l l e c t e d d u r i n g the RI and the
work de scr ibed here. W a s t e volumes were c a l c u l a t e d u s ing the
i s opach map and are f u r t h e r d i s cu s s ed in S e c t i o n 4.3. T h e s e
volumes are e x p e c t e d to change somewhat when the ground survey that
i s be ing p e r f o r m e d for d e s i g n i s c o m p l e t e d .

Groundwat er was g e n e r a l l y encountered d u r i n g d r i l l i n g at an
average d e p t h o f 3.6 f e e t be low the ground s u r f a c e in the waste
borings. G r o u n d w a t e r level measurements made a f t e r a l l o w i n g t h e
borehole to remain open for 24 hours g e n e r a l l y i n d i c a t e d near
i d e n t i c a l or s l i g h t l y lower groundwater l e v e l s .

T h e s a m p l e s f r o m t h e waste bor ings p r o v i d e d f o r gros s
p h y s i c a l c h a r a c t e r i z a t i o n and v o l a t i l e organi c vapor s c r e en ing o f
the waste a t each boring l o c a t i o n . T h i s i n f o r m a t i o n was used for
s a m p l e c o m p o s i t i n g . The map in F i g u r e 3 p r e s e n t s t h e r e s u l t i n g
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nine c o m p o s i t e s a m p l e areas. T a b l e 1 p r e s e n t s a general waste
d e s c r i p t i o n by area and the s a m p l e s c o m p o s i t e d wi thin each area.

3 .3 T r e n c h i n g
F i f t e e n trenches d e s i g n a t e d T - 1 through -13, H L A - 6 a n d H L A -

20 were excavated at the l o c a t i o n s shown on Drawing 1 in the
I l l u s t r a t i o n s . O r i g i n a l l y only eight trench e x cava t i on s were
p l a n n e d . The use of t r ench ing was e x p a n d e d due to its success in
areas of s h a l l o w waste ( g e n e r a l l y l e s s than 10 f e e t ) and l i t t l e or
no groundwater i n f i l t r a t i o n . T r e n c h e s were s u p p l e m e n t e d f or
p r o p o s e d borings H L A - 6 and H L A - 2 0 . L o c a t i o n s T-9 t h r o u g h -13 were
added t o provide a d d i t i o n a l s a m p l e volume f or th e a d m i x t u r e
s t a b i l i z a t i o n eva lua t i on a t s p e c i f i c bor ing l o c a t i o n s .

T r e n c h e s T - 1 through - 8 , H L A - 6 a n d H L A - 2 0 were c a r e f u l l y
excavated t o p r o v i d e waste p r o f i l e d e s c r i p t i o n s , P I D a n d pocke t
p e n e t r o m e t e r r ead ing s . T h e y were excavated the ir ent ire l e n g t h ,
one to two f e e t at a time. S a m p l e s were c o l l e c t e d a l o n g the l e n g t h
of the trench, l o g g e d , and r e p r e s e n t a t i v e s a m p l e s were p l a c e d in
new, 5 - g a l l o n buckets with f i t t e d l i d s . T h e s a m p l e container s were
l a b e l e d and p l a c e d in the trench at the general s t a g i n g area wi th

• *

i c e where they were stored un t i l c o m p o s i t i n g . T r e n c h e s T-9 through
-13 were excavated a d j a c e n t to waste bor ing s to ob ta in a d d i t i o n a l
s a m p l e volume a t these l o c a t i o n s . W a s t e p r o f i l e l o g s were kep t f o r
each trench. I f s i g n i f i c a n t d i f f e r e n c e s were observed be tween t h e
trench a n d t h e a d j a c e n t boring ( e . g . , T - 1 0 a n d H L A - 1 2 ) , t h e t r ench
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TABLE 1
WASTE DESCRIPTION BY AREA

H a r d l n g Lawson Associate s

S a m p l e Area 1
H L A Comp. 10-T9

Black Cindery Waste
dry, s o f th i g h PID readings up to 500 ppmb o u l d e r size rubbery chunks, o i l y atd e p t h , no m u n i c i p a l waste noted.

S a m p l e Area 6
H L A Comp. 1 1 . 1 3 - T 1 0

Black C i n d e r y and Rubbery Waste
moist, s o f twith some tar-l ike waste, nom u n i c i p a l waste noted

S a m p l e Area 2
H L A Comp. 1 4 , 1 5 , 1 6 , - T 5 , T 6

Black C i n d e r y Waste
dry, s o f t
some m u n i c i p a l wastes o f t , wi th gravel size rubbery waste

S a m p l e Area 7
H L A Comp. 1 7 , 1 8 , 1 9 - T 7 a , T 7 b

Black C i n d e r y Was t e
s a tura t ed , s o f t
some rubbery chunks, no m u n i c i p a lwaste noted

S a m p l e Area 3(Drum Disposal Area)
HLA comp. 20-T8

% Black C i n d e r y Waste

dry, s o f texcavation and p lac ement may
require separate t r ea tment

S a m p l e Area 8
(Pit A-3, B)
HLA Comp. 1,2,3,4

Black Oily T a r - l i k e Waste

sa turated, very so f twith s i l t

S a m p l e Area 4
H L A C o m p . 6 , 7 , 1 2 , - T 1 , T 2 , T 3 , T 1 3

I n d u s t r i a l and M u n i c i p a l Waste
s a t u r a t e d , very loose to h a r d ,cemented b l o ck s discovered
excavation l i k e l y required d u r i n gr emed ia l action
Black c indery and rubbery wastes
w i t h boards , trees , t i r e s and
a p p l i a n c e s

S a m p l e Area 9
H L A C o m p . 5

Black T a r - l i k e Waste
moi s t , very s o f t ,
very s t i cky wi th trace m u n i c i p a l
waste

S a m p l e Area 5
H L A C o m p . 8 . 9 - T 1 1 J 1 2

B l a c k Rubbery W a s t e
s a t u r a t e d , s o f t
w i t h t a r - l i k e a n d c i n d e r y l a y e r s
l a r g e amount s o f m u n i c i p a l waste
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was l eng th ened and a more d e t a i l e d log was w r i t t e n . H o w e v e r , T-9
through 13 were g e n e r a l l y shorter and the a d j a c e n t bor ing log more
d e t a i l e d . A p p e n d i x A pre s en t s t h e trench l o g s . I f s i g n i f i c a n t
hor i zon ta l changes occurred over the l e n g t h of the t r e n c h , a trench
p r o f i l e for the entire l e n g t h o f trench was d e v e l o p e d and i s a l s o
pre s en t ed in A p p e n d i x A.

T r e n c h e s were u s e f u l in S a m p l e A r e a s 1 t h r o u g h 3, 6 and 7.
T r e n c h i n g a l l o w e d f o r waste p r o f i l e d e s c r i p t i o n s a n d t h e
d e t e r m i n a t i o n o f th e w a s t e / s o i l i n t e r f a c e a t th e s e l o c a t i o n s .
Large amounts of muni c ipa l waste and g r o u n d w a t e r i n f i l t r a t i o n in
S a m p l e Area s 4 and 5 made excavat ion d i f f i c u l t . O b t a i n i n g
r e p r e s e n t a t i v e s a m p l e s f o r waste p r o f i l e d e s c r i p t i o n s a n d
d e t e r m i n i n g t h e w a s t e / s o i l i n t e r f a c e u s ing t r enche s w a s d i f f i c u l t
t o i m p o s s i b l e in these areas. H o w e v e r , b or ing s a c c u r a t e l y d e f i n e d
th e w a s t e / s o i l i n t e r f a c e and ar e recommended f or w a s t e / s o i l
i n t e r f a c e d e t e r m i n a t i o n dur ing r e m e d i a t i o n in S a m p l e A r e a s 4 and 5.

3 . 4 W a s t e C o m p o s i t i n g a n d S a m p l i n g
W a s t e s a m p l e s c o l l e c t e d f r o m a d j a c e n t b o r i n g s a n d t r enche s

that e x h i b i t e d s i m i l a r p h y s i c a l and chemica l c h a r a c t e r i s t i c s were
• *

c o m p o s i t e d i n t h e f i e l d . T h e r e s u l t s o f ch emi ca l a n a l y s e s f r o m t h e
RI were used in e v a l u a t i n g chemical c h a r a c t e r i s t i c s . At the
general s t a g i n g area, a 2 - f o o t d e e p , 1 0 - f o o t l o n g l i n e d trench was
m a i n t a i n e d f o r s t o r i n g t h e 5 - g a l l o n s a m p l e c o n t a i n e r s p r i o r t o
f u r t h e r c o m p o s i t i n g and t r a n s p o r t a t i o n to the l a b o r a t o r i e s . The 5-
19559,027.12
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g a l l o n buckets were iced and the trench was covered wi th 3 / 4 - i n c h
p lywood to mainta in the s a m p l e s in a cool c o n d i t i o n s i m u l a t i n g
s u b s u r f a c e c ond i t i on s . T h i s s a m p l e s t orage me thod was reviewed
with the EPA P r o j e c t Manager and a p p r o v e d . I n i t i a l c o m p o s i t i n g was
p e r f o r m e d in a No. 1 wash tub, covered wi th p o l y e t h y l e n e s h e e t i n g
t o l imi t the l o s s o f v o l a t i l e s , and hand m i x e d . T h i s me thod proved
i n e f f i c i e n t f r o m a time and resource p o i n t of view, and an
a l t e r n a t e method was d i s cu s s ed with EPA and a p p r o v e d as d e s c r i b e d
below. Except for the in i t ia l S a m p l e Area 7 c o m p o s i t e s a m p l e , each
of the other s a m p l e s was c o m p o s i t e d in a new or p r o p e r l y
decontaminated 3 0 - g a l l o n , g a l v a n i z e d metal t ra sh can, u s i n g th e
d r i l l r i g auger f o r m i x i n g . A f t e r s a m p l e s were h o m o g e n i z e d ,
c o m p o s i t e d s a m p l e s were p l a c e d in new, 5 - g a l l o n b u c k e t s w i th f i t t e d
l i d s and l a b e l e d . Prior to s e a l i n g the bucke t s , a s a m p l e was taken
f o r chemical a n a l y s i s t o charac t er iz e t h e s a m p l e s . T h e s a m p l i n g ,
p a c k a g i n g a n d s h i p p i n g p r o t o c o l s used f o r a n a l y t i c a l s a m p l e s
f o l l o w e d those de s cr ib ed i n t h e W o r k P l a n a n d Q A P P . T h e c h a i n - o f -
cu s t ody f o r m s f o r t h e d e l i v e r y o f a n a l y t i c a l s a m p l e s t o K e y s t o n e
Environmental Resources, I n c . ( K e y s t o n e ) a n d s a m p l e r e s u l t s a r e
p r e s e n t e d in A p p e n d i x B. HLA d e l i v e r e d the b u l k s a m p l e s t o i t s• *
l a bora t ory in H o u s t o n where th e a d m i x t u r e s t a b i l i z a t i o n e v a l u a t i o n
was p e r f o r m e d .

A f t e r reviewing t h e r e s u l t s o f t h e i n i t i a l c h e m i c a l a n d
phy s i ca l p r o p e r t i e s t e s t i n g , it was conc luded that the s a m p l e s were
s u f f i c i e n t l y c o m p o s i t e d between t h e s a m p l i n g areas a n d f u r t h e r
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c o m p o s i t i n g to reduce the number o f s a m p l e s f or a d m i x t u r e
eva lua t ion would be of no b e n e f i t .

3 .5 Cone P e n e t r a t i o n T e s t i n g
F i f t e e n cone p e n e t r a t i o n t e s t s ( C P T ) d e s i g n a t e d C P T - 1

through -12 and C P T - 1 4 through -16 were p e r f o r m e d at the l o c a t i o n s
shown on Drawing 1 in the I l l u s t r a t i o n s . The C P T - 1 3 l o c a t i o n was
inacc e s s i b l e due t o s o f t ground. C P T s a t l o c a t i o n s C P T - 3 t h r o u g h -
11 and C P T - 1 4 through -16 were p e r f o r m e d to e v a l u a t e the
e f f e c t i v e n e s s o f t h i s method t o d e l i n e a t e w a s t e / s o i l i n t e r f a c e .
C P T s at l o c a t i o n s C P T - 1 , -2 and -12 were p e r f o r m e d to c o l l e c t
g eo t e chni ca l da ta for use in remedial d e s i g n .

The C P T s were conducted by T e r r a T e c h n o l o g i e s in a c cordance
with A S T M T e s t M e t h o d D3341 s p e c i f i c a t i o n s , under H L A ' s
superv i s i on . A repor.t p r e p a r e d by T e r r a T e c h n o l o g i e s which
summarizes the CPT work is p r e s en t ed as A p p e n d i x C. A truck-
mounted CPT unit u t i l i z i n g a 3-channel cone was u s ed . S o i l
behavior is i n t e r p r e t e d by the 3-channel cone which p r o d u c e s s t r i p -
chart s ound ing p l o t s f o r t i p r e s i s tanc e , s l e ev e r e s i s t a n c e a n d
f r i c t i o n ra t io values . T h e numerical d a t a d e r i v e d f r o m t h e• *
s oundings are i n t e r p r e t e d by computer to p r o v i d e l i t h o l o g i c
d e s c r i p t i o n s , and g e o t e c h n i c a l p a r a m e t e r s based on the s o i l
behavior i n t e r p r e t a t i o n s .

U s i n g e m p i r i c a l c o r r e l a t i o n s , s t r e n g t h i s a p a r a m e t e r
derived f r o m t h e C P T . S i n c e o n e o f t h e p e r f o r m a n c e c r i t e r i a f o r
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s t a b i l i z a t i o n at the Bai l ey D i s p o s a l s i t e is a t t a i n i n g a minimum
u n c o n f i n e d compres s ive s t r eng th of 25 p s i , the CPT cou ld be used to
assess th i s cri teria in-situ. H o w e v e r , the e m p i r i c a l c o r r e l a t i o n s
used for o b t a i n i n g u n c o n f i n e d compre s s ive s t r e n g t h may not be
t o t a l l y accurate with regard t o l o ca l soil c o n d i t i o n s a n d / o r th e
s t a b i l i z e d waste. T h e r e f o r e , core soil s a m p l e s s h o u l d be o b t a i n e d
and u n c o n f i n e d compres s ive s t r eng th t e s t s p e r f o r m e d to p r o v i d e
ground tru th , v e r i f y a n d / o r draw c o r r e l a t i o n s be tween C P T r e s u l t s
and the u n c o n f i n e d test r e s u l t s . The use of the CPT and bor ing s
for ground truth dur ing pos t s t a b i l i z a t i o n e v a l u a t i o n s i s d i s c u s s e d
f u r t h e r in S e c t i o n s 6.2 and 6.3.

C P T l i t h o l o g i c a n d eng ineer ing p r o p e r t i e s i n t e r p r e t a t i o n s
of natural s o i l s below the waste and at the g e o t e c h n i c a l l o c a t i o n s
were consi s tent with those f r o m the borings . Both i n d i c a t e d s o f t
t o very s o f t , f i n e grained s i l t y c lays a n d c l a y e y s i l t s . A l t h o u g h
the CPT was u s e f u l in d e t e r m i n i n g gross d i f f e r e n c e s in the
geo t e chni ca l p r o p e r t i e s o f the waste and u n d e r l y i n g s o i l s , i t c o u l d
no t a c cura t e ly de t e rmine th e w a s t e / s o i l i n t e r f a c e . At l o c a t i o n s
where C P T s were conducted s id e-by- s id e wi th b o r i n g s , the e l e v a t i o n
o f t h e w a s t e / s o i l i n t e r f a c e i n t e r p r e t e d f r o m t h e C P T w a s g e n e r a l l y

• *

about one to f i v e f e e t d i f f e r e n t than v i s u a l l y l o g g e d a t the near-
by boring. The reason for th i s i s that there i s not s u f f i c i e n t
s t r eng th ( p e n e t r a t i o n ) d i f f e r e n c e between t h e w a s t e a n d n a t u r a l
s o i l s .
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3.6 Pit W a t e r
W a t e r f r o m Pit A-3 and Pit B was c o l l e c t e d and a n a l y z e d to

determine whether p u m p i n g f rom one pit to the other dur ing remedial
ac t iv i t i e s can be done without cross c o n t a m i n a t i o n and to
p r e l i m i n a r i l y evaluate d i s p o s a l requirements. T C L P m e t a l s , T o t a l
P e t r o l e u m H y d r o c a r b o n s , a n d a l l H a z a r d o u s S u b s t a n c e L i s t ( H S L )
l i s t e d v o l a t i l e organic compounds were p e r f o r m e d . T a b l e s 2 and 3
pre s en t s the r e su l t s o f these ana ly s e s for i n o r g a n i c and organic
c ompound s , r e s p e c t i v e l y . T h e r e s u l t s o f t h e l a b o r a t o r y a n a l y s e s
indicate that the sampl e f r o m Pit B contained a s l i g h t l y higher
concentrat ion o f some m e t a l s ( A r s e n i c , Barium, C o p p e r , a n d Z i n c )
a n d carbon d i s u l f i d e , than t h e s a m p l e f r o m P i t A - 3 . N e i t h e r s a m p l e
ind i ca t ed TPH concentra t i on s above th e method d e t e c t i o n l i m i t .
Based on these r e su l t s , transport of water f r o m Pit B to Pit A-3
would b e f e a s i b l e dur ing the remedial ac t ion. S a m p l i n g o f th e p i t
water may be necessary at the time of removal if m i x i n g wi th the
con taminat ed s ed iment s in the p i t s occurs and the water w i l l be
d i s p o s e d o f o f f site.

3 . 7 F i e l d A u d i t . O A / O C
• *A f i e l d audit was conducted on A u g u s t 24, 1990 by S t e v e n R.

N e e l y , P . E . , P r o j e c t M a n a g e r f o r H a r d i n g Lawson A s s o c i a t e s . T h e
f i e l d s u p e r v i s o r s ' f i e l d no t ebook, p r o c e d u r e s , a n d f i e l d bor ing a n d
tr ench ing l o g s were checked and d e t e r m i n e d to be u p - t o - d a t e and
accurate. S i t e security and s a f e t y procedure s were checked and
19559,027.12
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TABLE 2
SUMMARY OF DETECTED INORGANIC C O M P O U N D S

P I T W A T E R
B A I L E Y D I S P O S A L S T T E

H a r d i n g Lawson Assoc ia t e s

P A R A M E T E R PIT A3(ppm)
Pit B

( p p m )
T C L P M E T A L S ' 1 '
A R S E N I C ®
B A R I U M 1 5 '
COPPER 1 5 '
Z I N C 1 5 1

0 . 0 0 3 / 0 . 0 0 3 ( 3 ) ( ' l )

0.170/0.018
BDL/0.005( 8 )

0.015/0.005

0.004/0.003
0350/0.018
0.016/0.005
0.033/0.005

N O T E S : I 1 'P)
(3)
MP)
(8)

TCLP Extraction was p e r f o r m e d if the percent s o l i d s were greater than 0.5%.
EPA7060Results of analysi s converted and reported on a parts per m i l l i o n ( p p m ) basis.Format for data repor t ed i s Detected C o n c e n t r a t i o n / R e p o r t e d D e t e c t i o n L i m i t .
E P A 6 0 1 0BDL = Below Detection L i m i t

N o t e : C a d m i u m , Chromium, Lead, Mercury, S e l e n i u m , and S i l v e r were c o n d u c t e d , but all r e s u l t s were r e p o r t e d as BDL
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T A B L E S
SUMMARY OF DETECTED ORGANIC C O M P O U N D S

P f T W A T E R
B A I L E Y D I S P O S A L S f T E

H a r d i n g Lawson Assoc ia te s

P A R A M E T E R
prr A3( p p m ) Pit B

( p p m )
V O L A T I L E C O M P O U N D S ' 1 '
M E T H Y L E N E C H L O R I D E
A C E T O N E
CARBON D I S U L F I D E
1 , 2 - D I C H L O R O E T H A N E
CARBON T E T R A C H L O R I D E
T R I C H L O R O E T H E N E
B E N Z E N E
T E T R A C H L O R O E T H E N E
T O L U E N E
C H L O R O B E N Z E N E
E T H Y L B E N Z E N E
S T Y R E N E
X Y L E N E S ( T O T A L )
T O T A L P E T R O L E U M H Y D R O C A R B O N S ' 6 '

0 .017/0 .005 1 2 " 3 ' *
B D L / 0 . 0 1 0 ' 4 '

BDL/0.005
BDL/0.005
BDL/0.005
BDL/0.005
BDL/0.005
BDL/0.005
BDL/0.005
BDL/0.005
BDL/0.005
BDL/0.005
BDL/0.005
BDL/0.62

0.015/0005*
B D L / 0 . 0 1 0

0.005/0.005( 5 )

BDL/0.005
BDL/0.005
BDL/0.005
BDL/0.005
BDL/0.005
BDL/0.005
BDL/0.005
BDL/0.005
BDL/0.005
BDL/0.005
B D L / 0 . 6 0

NOTES: ( 1 > EPA T e s t Method 8240 (HSL)1 2 1 R e s u l t s of ana ly s i s converted and repor t ed on a par t s per m i l l i o n ( p p m ) basis.( 3 ) F o r m a t f or data reported i s Detected C o n c e n t r a t i o n / R e p o r t e d D e t e c t i o n L i m i t .
*4' BDL = Below Detec t ion Limit' 5 ' I d e n t i f i e d compound present b u t below o r a t l i s t e d d e t e c t i o n l i m i t .( 8 ) EPA T e s t M e t h o d 418.1

N o t e : Detected in laboratory blank.
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de t ermined to be adequate. S a m p l i n g p r o c e d u r e s , such as l a b e l i n g ,
p a c k i n g , s t orage , and c h a i n - o f - c u s t o d y p r o c e d u r e s were i n s p e c t e d
and de termined to be in accordance with the W o r k P l a n and Q A P P , or
a s m o d i f i e d with a p p r o v a l o f E P A ' s P r o j e c t M a n a g e r .

A d d i t i o n a l l y , M r . N e e l y reviewed t h e f i e l d d a t a wi th t h e
f i e l d supervi sor r e g u l a r l y dur ing th e f i e l d work and p r i o r t o
d e m o b i l i z a t i o n of equipment and crew to i d e n t i f y any d a t a g a p s and
p r o p o s e m o d i f i c a t i o n s to the s cope as a p p r o p r i a t e .

3 . 8 Summary o f F i e l d I n v e s t i g a t i o n
T h e geo t e chnica l borings i n d i c a t e that s o f t t o very s o f t

s o i l s u n d e r l i e the s i te. At d e p t h s of 10 to 15 f e e t , the r e s u l t s
o f c o n s o l i d a t i o n t e s t s i n d i c a t e that the s e s o i l s ar e g e n e r a l l y
u n d e r c o n s o l i d a t e d . T h i s w i l l be taken into c o n s i d e r a t i o n in
d e s i g n . The waste borings and trenches r e s u l t e d in the c o m p o s i t i n g
o f waste s a m p l e s into nine S a m p l e A r e a s . T r e n c h i n g wa s s u c c e s s f u l
in S a m p l e Areas 1, 2, 3, 5, and 7. T h i s me thod w o u l d be a quick
and economical way to d e t e rmine the w a s t e / s o i l i n t e r f a c e p r i o r to
s t a b i l i z a t i o n in these areas where the was t e t h i c k n e s s is l e s s than
ten f e e t and groundwater i n f i l t r a t i o n is not severe. T h e r e was not

• *
enough d i f f e r e n c e in s t r e n g t h ( p e n e t r a t i o n r e s i s t a n c e ) between th e
waste and natural s o i l s for the CPT to a c c u r a t e l y d e t e r m i n e the
w a s t e / s o i l i n t e r f a c e pr ior t o s t a b i l i z a t i o n . H o w e v e r , t h e C P T
a p p e a r s to be an a t t r a c t i v e p o s t - s t a b i l i z a t i o n Q A / Q C me thod to
evaluat e t h e d e p t h o f s t a b i l i z a t i o n a n d p r o v i d e f o r t h e in- s i t u
19559,027.12
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de t erminat ion o f the u n c o n f i n e d coapre s s ive s t r e n g t h o f the
s t a b i l i z e d waste.
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4 . 0 A D M I X T U R E E V A L U A T I O N A N D R E S U L T S
A l i t e ra tur e review was p e r f o r m e d and a d m i x t u r e s were

s e l e c t ed based on the f o l l o w i n g cr i t er ia:
• H a v i n g a proven track record s t a b i l i z i n g was t e s i m i l a rto those at B a i l e y ;
• Overall ( s i t e w i d e ) p o t e n t i a l f o r v o l u m e t r i c increa s e;
• A v a i l a b i l i t y ;
• Ease of a p p l i c a t i o n and v e r s a t i l i t y (wet or drya p p l i c a t i o n ) ;
• C o m p a t i b i l i t y wi th A p p l i c a t i o n T e c h n i q u e s ;
• Detr imenta l r e s u l t s ( i n c r e a s i n g l e a c h a b i l i t y ,v o l a t i l i z a t i o n , c h e m i c a l c o m p o s i t i o n a n dc o m p a t i b i l i t y ) ; and
• C o s t .

T h e admix tur e s s e l e c t ed f o r labora tory e v a l u a t i o n were: T y p e I / I I
P o r t l a n d cement; lime k i l n dust ( L K D ) ; f l y a sh; h y d r a t e d l i m e ; a n d
a 2 p a r t s cement to 1 part fly ash c o m b i n a t i o n .

Cement k i l n dust ( C K D ) , T y p e V c ement , o r g a n o p h y l i c c l a y s
and a variety of p r o p r i e t a r y admix tur e s were a l s o e v a l u a t e d . T y p e
V cement and CKD were not chosen because of ex c e s s ive or
i n c o m p a t i b l e cos t , a n d / o r lack o f a v a i l a b i l i t y in the s ou th ea s t
T e x a s region. P r o p r i e t a r y a d m i x t u r e s and o r g a n o p h y l i c c l a y s were* *
evaluated for a p p l i c a t i o n where high o i l and grea s e c o n c e n t r a t i o n s
were i n d i c a t e d . The p r o p r i e t a r y a d m i x t u r e s e v a l u a t e d were
e x t r eme ly e x p e n s i v e , even when compared to h i g h a p p l i c a t i o n ra t e s
( g r e a t e r than 5 0 % ) o f other a d m i x t u r e s . W i t h r egard t o o r g a n i c
contaminant s t a b i l i z a t i o n , s t u d i e s have d i s c o u n t e d some vendor
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c laims o f s t a b i l i z a t i o n . EPA s t u d i e s i n d i c a t e , inorgan i c
contaminant s t a b i l i z a t i o n with p r o p r i e t a r y admix ture s have proven
to be not much better than with cement or p o z z a l a n i c a d m i x t u r e s .
O r g a n o p h y l i c c lay s t y p i c a l l y have to be used w i th o ther a d m i x t u r e s
( i . e . c ement) to p r o v i d e adequate s t r e n g t h and s t a b i l i z a t i o n .

N i n e c o m p o s i t e s a m p l e s r e p r e s e n t a t i v e o f t h e waste
encountered at the s i t e were used in the a d m i x t u r e e v a l u a t i o n .
A d m i x t u r e s creening w a s p e r f o r m e d f o r s p e c i f i c a d m i x t u r e t y p e s a n d
quant i t i e s that would re sul t in a r e d u c t i o n of wa s t e m o b i l i t y and
t o x i c i t y as required in the CD. T h e s e p e r f o r m a n c e r equ i r emen t s
were d e f i n e d in the W o r k P l a n as d e v e l o p i n g a minimum u n c o n f i n e d
compres s ive s t r e n g t h of 25 psi and a p e r m e a b i l i t y l e s s than 10"6

c m / s e c , or at l eas t one order of m a g n i t u d e l e s s than the
surrounding s o i l s . F i g u r e 4 p r e s e n t s t h e l o g i c d i a g r a m f r o m th e
W o r k P l a n that overviews the thr e e-pha s ed a p p r o a c h tha t was used.

Phase I was a p r e l i m i n a r y s c r e en ing of the nine c o m p o s i t e
s a m p l e s wi th three admix ture s a t three d i f f e r e n t d o s a g e s t o
evaluate the ir r e s u l t i n g compre s s iv e s t r e n g t h . A pocke t
pene trometer device was used for t h i s d e t e r m i n a t i o n .

Phase I I secondary screening c o n f i r m e d t h e u n c o n f i n e d. *
compre s s ive s t r e n g t h o f the a d m i x t u r e s p a s s i n g the P h a s e I
screening. A m o d i f i e d A S T M T e s t M e t h o d D 1 6 3 3 w a s used t o d e t e r m i n e
th e u n c o n f i n e d compre s s ive s t r e n g t h .
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Phase I I I f i n a l screening o f t h e a d m i x t u r e s p a s s i n g Phas e
I I screening evaluated t h e e f f e c t s o f s t a b i l i z a t i o n o n
p e r m e a b i l i t y , contaminant concentrat ions , m o b i l i t y , and u n c o n f i n e d
compres s ive s t r eng th a f t e r a 31-day immersion t e s t .

4.1 U n s t a b i l i z e d W a s t e
Physi ca l p r o p e r t i e s t e s t i n g on the u n s t a b i l i z e d waste

mater ia l s was conducted to characterize the waste and to assist in
e v a l u a t i n g the equipment and me thod s that cou ld be used to move,
store, and mix the waste m a t e r i a l s d u r i n g s i t e r e m e d i a t i o n . In
a d d i t i o n , these parame t e r s were used to i d e n t i f y t ho s e was t e s which
have s i m i l a r p h y s i c a l charac t e r i s t i c s . T h i s i n f o r m a t i o n , a l o n g
with the a n a l y t i c a l d a t a , was used to e v a l u a t e i f f u r t h e r
c o m p o s i t i n g could be p e r f o r m e d . It a l s o a s s i s t e d in choo s ing the
in i t ia l do sage s of admix ture s to be used d u r i n g the admix tur e
eva lua t i on t e s t i n g .

T a b l e 4 summarizes the r e s u l t s o f the p h y s i c a l p r o p e r t i e s
t e s t i n g on the u n s t a b i l i z e d waste and p r e s e n t s the a s s o c i a t e d test
methods that were used. The paramet er s measured were moi s ture
content , A t t e r b e r g l i m i t s , d r y d e n s i t y , s p e c i f i c g r a v i t y ,• *
p e r m e a b i l i t y , f r e e l i q u i d s , a n d u n c o n f i n e d c o m p r e s s i v e s t r e n g t h .

T h e moi s ture content o f t h e c o m p o s i t e s a m p l e s ranged f r o m
27.1 t o 169.3 percent . T w o s a m p l e s ( N o s . 3 a n d 8 ) , f r o m t h e Drum
D i s p o s a l and Pit A r e a s , r e s p e c t i v e l y , had mo i s t ur e c o n t e n t s above
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TABLE 4
P H Y S I C A L P R O P E R T I E SU N S T A B I U Z E D W A S T E
B A I L E Y D I S P O S A L S I T E

H a r d i n g Lawson Associates

P A R A M E T E R

M O I S T U R E C O N T E N T ( % ) ( 1 )

A T T E R B E R G L I M I T S ' 2 1

D R Y D E N S I T Y ( p c f ) ' 3 >
S P E C I F I C G R A V I T Y 1 4 '
P E R M E A B I L I T Y ( c m / s e c ) ( 5 )

P A I N T F I L T E R (%)(8>
U N C O N F I N E D C O M P R E S S I V E
S T R E N G T H (psi^

S a m p l e
Area 1

H L A COMP
10-T9

47.4
NA< 8 >
46.2

1 . 4 4 ' 9 ' »
9.6x1 0"7

-0-
2.0

S a m p l eArea 2
H L A COMP

1 4 , 1 5 , 1 6 - T 5 , T 6

59.8
N A

42.3
1.44

7.6x1 0"7

-0-
2.0

S a m p l e
A r e a 3H L A
COMP
20-T8
169.3

N A
25.4

1.44<">
2.3x1 0"7

-0-
3.1

S a m p l e
Area 4

H L A COMP
6,7,12-

T 1 , T 2 , T 3 , T 1 3
43.1

N A
73.4
2.75

2.3X1Q-8

-0-
-0-

S a m p l eA r e a s
H L A COMP
8 , 9 - T 1 1 , T l 2

50-6
N A

54.4
1.44®

4.5x10""
-0-
-0-

S a m p l eArea 6
H L A COMP

11.13-T10

46.8
N A

54.9
1.44"

2 . 4 x 1 0 ' 7

-0-
3.3

S a m p l eArea 7H L A COMP
17,18,19-
T 7 A . T 7 B

82.8
N A

39.2
1.4419'

8.2x1Q-7

-0-
-0-

S a m p l e
Area 8H L ACOMP
1,2,3,4
109.0

N A
34.6
1.65

2.3x1 0 ' 7

-0-
-0-

S a m p l e Area
9H L A COMP
5

27.1
N A

58.1
1.07

2.8x10"*
-0-
•0-

N O T E S : | 1 )

(2)
P )
W
( 5 )
( 6 )m
I B )
( 9 )

A S T M T e s t M e t h o d D2216
ASTM Tes t Method D4318
A S T M T e s t M e t h o d D2937A S T M T e s t M e t h o d D1429
ERA T e s t M e t h o d 9100
ERA T e s t M e t h o d 9095
A S T M T e s t M e t h o d D1633 w i t h m o l d i n g c r i t e r i a a s s t a t e d i n A p p e n d i x C o f t h e I S E W P , b u t w i th n o c u r i n g .
NA = M a t e r i a l was e i ther n o n - p l a s t i c , or did not e x h i b i t soil l i k e p r o p e r t i e s to a l l o w t e s t i n g
T h e s p e c i f i c g r a v i t y o f S a m p l e N o . 2 ( 1 . 4 4 ) w a s used i n c a l c u l a t i n g t h e p e r m e a b i l i t y o f
the s e s a m p l e s since t h e i r p h y s i c a l c h a r a c t e r i s t i c s were s i m i l a r .
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100 percent . T h e s e two s a m p l e s were t e s t e d a second t ime u s ing the
v

same ASTM test procedures except the oven t e m p e r a t u r e was reduced
f r o m 2 2 0 ° F t o 1 8 6 ° F t o reduce t h e p o t e n t i a l f o r v o l a t i l i z i n g
organic c o n s t i t u e n t s , which can lead to erroneous r e s u l t s . Because
s i m i l a r r e s u l t s were obtained at the lower oven t e m p e r a t u r e , it did
not a p p e a r that the percent lo s s was due to v o l a t i l i z a t i o n and the
high moisture content for S a m p l e s 3 and 8 are accurate .

The A t t e r b e r g l i m i t s t e s t s could not be p e r f o r m e d because
the waste ma t e r ia l s were either n o n - p l a s t i c , or were too s t i c k y to
determine a l iqu id l i m i t .

T h e d r y d e n s i t i e s o f t h e u n s t a b i l i z e d w a s t e ranged f r o m
25.4 t o 58.1 p o u n d s p er cubic f e e t ( p c f ) , w i th an average o f 47.6
pcf and a s tandard d e v i a t i o n o f 13.5 p c f .

S p e c i f i c gravi ty t e s t s were conducted on f o u r o f the nine
u n s t a b i l i z e d waste s a m p l e s f or u s e in c a l c u l a t i n g the p e r m e a b i l i t y
test da ta . S a m p l e No. 2 was cons idered to be r e p r e s e n t a t i v e of the
b lack c i n d e r y / r u b b e r y waste s ( S a m p l e N o s . 1 , 2 , 3 , 5 , 6 , a n d 7 ) .
S a m p l e N o s . 4, 8 and 9 were s e l e c t ed because of t h e i r d i s t i n c t
ind iv idual phys i ca l and chemical p r o p e r t i e s . The range o f s p e c i f i c
grav i t i e s was f r o m 1.07 to 2 . 7 5 , wi th an average of 1.73 and a• *
s tandard d ev ia t i on o f 0 .62 .

The p e r m e a b i l i t y o f the u n s t a b i l i z e d w a s t e , a s measured by
the l a b o r a t o r y p e r m e a b i l i t y t e s t s , ranged f r o m 2.3 x 10"6 to 2.8 x
10"8 c m / s e c , w i th an average of 1.1 x 10"6 c m / s e c and a s t a n d a r d
d e v i a t i o n of 1.3 x 10"6 c m / s e c .
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and in the s e l e c t i o n and d e t e r m i n a t i o n of the a d m i x t u r e s and
ini t ia l dosages for s t a b i l i z a t i o n evaluat ion. The da ta were used
to evaluate p o t e n t i a l i n c o m p a t i b i l i t y when m i x i n g waste s to be
c o n s o l i d a t e d with i n - p l a c e was t e s; s p e c i f i c s t a b i l i z a t i o n sec tors
with l ike c h a r a c t e r i s t i c s ; n e u t r a l i z a t i o n r equ i r emen t s ; and
chemical c on s t i t u en t s in the waste ( i . e . c h l o r i d e s , s u l f a t e s , and
o i l and g r e a s e ) that could adver s e ly a f f e c t s t a b i l i z a t i o n .

All o f the u n s t a b i l i z e d waste c o m p o s i t e s a m p l e s had a
r e l a t i v e l y neutral pH in the range f r o m 6.1 to 8.3 as shown in
T a b l e 5 . The pH was measured to p r o v i d e i n f o r m a t i o n r e g a r d i n g
p o t e n t i a l n e u t r a l i z a t i o n requirements and to e v a l u a t e i f any
pre t r ea tment was necessary to counter an a c i d i c c o n d i t i o n , which
re tards c ementat ion. Pre tr ea tment to counter an a c i d i c c o n d i t i o n
did not a p p e a r necessary.

T h e c h l o r i d e content o f t h e waste ( T a b l e 5 ) ranged f r o m
5 9 . 3 to 3920 p p m , with an average of 1 6 5 7 . 3 ppm and a s t a n d a r d
d e v i a t i o n o f 9 5 3 . 8 p p m . Exce s s ive c h l o r i d e s va lue s g r e a t e r than
1500 p p m , c a n a d v e r s e l y e f f e c t u n c o n f i n e d c o m p r e s s i v e s t r e n g t h
a t t a i n m e n t , increase s e t t i n g t i m e , and increase l e a c h a b i l i t y o f
m e t a l s with i t s r e s u l t i n g a c i d i t y . T o reduce t h e l e a c h a b i l i t y

• *

p o t e n t i a l o f m e t a l s due to h igh c h l o r i d e c o n c e n t r a t i o n s , a low
ammonia, s u l f a t e - r e s i s t a n t cement, T y p e I / I I C e m e n t , w a s s e l e c t e d
as the cement admix tur e for use in the a d m i x t u r e e v a l u a t i o n for the
entire site.
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T A B L E S
C H E M I C A L C H A R A C T E R I Z A T I O N

U N S T A B I U Z E D W A S T E
B A I L E Y D I S P O S A L S I T E

H a r d l n g Lawson Associate s

P A R A M E T E R

O H ' 1 '
C H L O R I D E S ' 2 1 ( p p m ) ( 3 )

S U L F A T E S ' 4 ' ( p p m )
T O T A L O R G A N I C C A R B O N ' 5 ' ( % )
O I L A N D G R E A S E 1 7 1 ( % )
T O T A L P E T R O L E U M
H Y D R O C A R B O N S ' 8 ' ( % )

S A M P L E
A R E A 1

H L A C O M P
10-T9

8.34

593 t
194

90.67% (Bl

7.10%
1.84%

S A M P L E
A R E A 2

H L A C O M P
14.15.16-T5J6

6.85

628
593

82.60%
6.71%
1.98%

S A M P L E
A R E A 3

H L A
COMP
20-T8

6.22

1970
475

35.70%
0.79%
0.32%

S A M P L E
A R E A 4

H L A C O M P
6.7.12-

T 1 . T 2 . T 3 . T 1 3

7.52

180
830

15.49%
1.53%
1.51%

S A M P L E
A R E A S

H L A C O M P
8.9-T11.T12

6.55

2504
1071

92.67%
5.40%
4.61%

S A M P L E
A R E A 6

H L A C O M P
11.13-T10

6.84

1491
753

76.22%
2.83%
1.51%

S A M P L E
A R E A 7

H L A C O M P
17,18,19-
T7A.T7B

6.50

2920
44

75.80%
1.65%
0.54%

S A M P L E
A R E A SH L A C O M P1.2.3.4

6.10

1809
<48

29.08%
27.66%
6.27%

S A M P L E
A R E A 9

H L A C O M P
5

6.62

2821
505

31.40%
36.98%
50.65%

N O T E S : ( 1 )

(2)
(3)<«)
(5)
(8)
(?)
(8)

ERA Tes t Method 9045
ERA T e s t M e t h o d 9250Data reported as m g / k g or par t s per m i l l i o n (ppm)
EPA T e s t M e t h o d s 9035/9038
EPA T e s t M e t h o d 9060Percent (%) x 10,000 = part s per m i l l i o n (ppm)
EPA T e s t M e t h o d 9070EPA Tes t Method 418.1 m o d i f i e d for soils
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